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$OWKRXJK LW KDV EHHQ NQRZQ IRU D ZKLOH WKDW FOLPDWHUHODWHG IDFWRUV DFFRXQW IRU WKH SHUIRUPDQFH
GHYHORSPHQWRILQIUDVWUXFWXUHLWUHPDLQVGLIILFXOWWRHVWLPDWHWKHHIIHFWRIWKHDQWLFLSDWHGFOLPDWHFKDQJH
0DQ\VWXGLHVDUHUHVWULFWHGWRDPRUHJHQHUDODQGTXDOLWDWLYHDQDO\VLVRISRVVLEOHFOLPDWHLQGXFHGHIIHFWV
RQ LQIUDVWUXFWXUH SHUIRUPDQFH ZKLFK FDQ EH PDLQO\ WUDFHG EDFN WR WKH XQFHUWDLQ DQG JOREDO FOLPDWH
PRGHOVXQGHUO\LQJWKHDQDO\VLV/HYLlNDQJDVHWDO(QHLHWDO3DSDQLNRODXHWDO%OHVHW
DO  +RZHYHU VLQFH FOLPDWH IDFWRUV GLIIHU YHU\ PXFK EHWZHHQ JHRJUDSKLFDO ORFDWLRQV LW FDQ EH
H[SHFWHGWKDWWKHFOLPDWHFKDQJHHIIHFWVGLIIHUDVZHOODFURVVUHJLRQV7KHUHIRUHPRUHGHWDLOHGDQDO\VLVRI
WKHSDUWLFXODUQHWZRUN LV UHTXLUHG WREHDEOH WRGHFLGHRQQHFHVVLW\DQGDSSURSULDWHQHVVRI LQWHUYHQWLRQ
PHDVXUHV ,Q DGGLWLRQ IRUPDQ\ LQIUDVWUXFWXUHPDQDJHUV FOLPDWH FKDQJH DSSHDUV DV DQXQFHUWDLQ IXWXUH
HYHQWZKLFKLVKDUGO\WRWUDQVODWHLQWRGD\WRGD\GHFLVLRQV1DWLRQDODGDSWDWLRQSURJUDPVRI(80HPEHU
6WDWHV WKH86&DQDGD1HZ=HDODQGDQG WKHWKDVVHVVPHQW UHSRUWRI WKH ,QWHUJRYHUQPHQWDO3DQHORQ
&OLPDWH&KDQJH,3&&SURYLGHRQO\LQGLFDWLYHPHDVXUHVDQGJOREDOILHOGVRIDFWLRQ7KXVWKHUHLVDQHHG
IRUPRUHVWXGLHVDGGUHVVLQJORFDOFOLPDWHFRQGLWLRQVDQGLQIUDVWUXFWXUHSHFXOLDULWLHV(QHLHWDOLQ
RUGHU WR DVVLVW LQIUDVWUXFWXUHPDQDJHUV LQ DQVZHULQJ WKH TXHVWLRQZKHWKHU WKH\ VKRXOGZRUU\ DERXW WKH
SHUIRUPDQFHRIWKHLULQIUDVWUXFWXUHLQWKHOLJKWRIDFKDQJLQJFOLPDWH
7KLV SDSHU UHSRUWV RQ WKH ILUVW UHVXOWV RI D UHVHDUFK SURMHFW DLPLQJ DW WKH LPSURYHPHQW RI WKH
PDLQWHQDQFH UHKDELOLWDWLRQ DQG UHQRYDWLRQ GHFLVLRQ PDNLQJ DW SXEOLF DJHQFLHV E\ LQWHJUDWLQJ WKUHH
LQWHUOLQNHG DUHDV FOLPDWH FKDQJH LQIUDVWUXFWXUH DVVHW SHUIRUPDQFH DQG SROLF\ GHYHORSPHQW 7KH SDSHU
IRFXVHVRQWKHQXPEHURILQFLGHQWVWKDWFDQEHH[SHFWHGIRUWZRUDLOZD\WUDFNVLQWKH1HWKHUODQGVXQGHU
IRXUGLIIHUHQWFOLPDWHVFHQDULRV

7KHQDWXUHRIFOLPDWHFKDQJHLQWKH1HWKHUODQGV
$OWKRXJK WKHUHDUHPDQ\XQFHUWDLQWLHVFRQFHUQLQJ WKHGHJUHHRIFOLPDWHFKDQJH LQ WKHZRUOGDQG LWV
FRQVHTXHQFHVRQDOOQDWXUDODQGKXPDQV\VWHPVPRVWVFLHQWLVWVDUHFRQYLQFHGWKDWFRQWLQXHGJUHHQKRXVH
JDV HPLVVLRQV DW RU DERYH FXUUHQW UDWHVZRXOG FDXVH IXUWKHUZDUPLQJ DQG LQGXFHPDQ\ FKDQJHV LQ WKH
JOREDOFOLPDWHV\VWHPGXULQJWKHVWFHQWXU\WKDWZRXOGYHU\OLNHO\EHODUJHUWKDQWKRVHREVHUYHGGXULQJ
WKHWKFHQWXU\,3&&
$FFRUGLQJWRWKHUHVXOWVRI'XWFKVWXGLHVWRGDWHFOLPDWHFKDQJHKDVQRWOHGWRDQ\VHULRXVSUREOHPVLQ
WKH1HWKHUODQGV+RZHYHUWKHFOLPDWHLVFKDQJLQJDQGWKHPDLQFKDUDFWHULVWLFVDUHWKHIROORZLQJ
 GXULQJWKHODVWFHQWXU\PHDQWHPSHUDWXUHKDVULVHQE\DERXW&ZRUOGZLGHDQGLQWKH1HWKHUODQGV
E\DERXW&
 WKH VHD OHYHO DORQJ WKH 'XWFK FRDVW KDV EHHQ VXEMHFW WR DQ DXWRQRPRXV ULVH RI DERXW  FP SHU
FHQWXU\ DV D FRQVHTXHQFH RI FOLPDWH FKDQJHV PHOWLQJ RI ODQG LFH DQG JODFLHUV DQG H[SDQVLRQ RI
VHDZDWHUGXHWRWHPSHUDWXUHULVHDQGODQGVXEVLGHQFH
 WKHULYHUGLVFKDUJHVDUHFKDQJLQJKLJKHUZLQWHUGLVFKDUJHVDQGORZHUGLVFKDUJHVLQGU\SHULRGVZLWK
FOLPDWHFKDQJHSOD\LQJDOLNHO\UROHLQWKLV
 DYHUDJHDQQXDOSUHFLSLWDWLRQLQWKH1HWKHUODQGVLVLQFUHDVLQJDQGWKHUHLVDWHQGHQF\WRZDUGVPRUH
GD\VRIUDLQDQGDQLQFUHDVHGIUHTXHQF\RIH[WUHPHUDLQIDOO
2YHUWKHQH[WIHZGHFDGHVFOLPDWHZLOOFKDQJHPRUHTXLFNO\
 WKH DYHUDJH JOREDO WHPSHUDWXUH ZLOO DOPRVW FHUWDLQO\ LQFUHDVH IXUWKHU ±& LQ  \HDUV WKLV
LQFUHDVH LV DOVR H[SHFWHG IRU WKH1HWKHUODQGV WKH IUHTXHQF\RI GU\ DQG H[WUHPHO\ZDUP VXPPHUV
VXFK DV WKDW RI  ZLOO LQFUHDVH WKH SUREDELOLW\ RI H[WUHPHO\ FROG ZLQWHUV ZLOO GHFUHDVH 7KH
FKDQFHRIGURXJKWGXULQJWKHVXPPHULVH[SHFWHGWRLQFUHDVH
 DQLQFUHDVHLQWKHDYHUDJHSUHFLSLWDWLRQDQGH[WUHPHUDLQIDOOLVH[SHFWHGWKURXJKRXWWKHZRUOGEXWWKH
UHJLRQDO GLVWULEXWLRQ LV VWLOO KLJKO\ XQFHUWDLQ LQ WKH 1HWKHUODQGV WKHUH LV OLNHO\ PRUH SUHFLSLWDWLRQ
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GXULQJ WKH ZLQWHU DQG VXPPHUV ZLOO EH GULHU WKHUH ZLOO EH DQ LQFUHDVLQJ SUREDELOLW\ RI H[WUHPH
UDLQIDOOZLWKORFDOIORRGV
 D IXUWKHU ULVH LQ WHPSHUDWXUH LV KLJKO\ OLNHO\ WR OHDG WR DPRUH UDSLG ULVH LQ VHD OHYHO DQG JUHDWHU
G\QDPLFV LQ ULYHU GLVFKDUJHV PRUH WKDQ QRZ7RZDUGV WKH HQGRI WKLV FHQWXU\ WKH VHD OHYHOZLOO
KDYHULVHQE\±FP7KLVZLGHUDQJHLVLQGLFDWLYHRIWKHGHJUHHRIXQFHUWDLQW\WKDWVWLOOH[LVWV
5HFHQWUHVHDUFKSRLQWVWRDULVHWKDWOLHVPRUHWRZDUGVWKHXSSHUOLPLWRIWKLVUDQJHRUHYHQSRVVLEO\
DERYH WKLV 7KH FKDQFHV RI IORRGV ZLOO OLNHO\ LQFUHDVH IXUWKHU GXH WR DQ H[SHFWHG LQFUHDVH LQ WKH
QXPEHURIHSLVRGHVRIH[WUHPHUDLQ%UHVVHUHWDO

3UHGLFWLRQVRQ FOLPDWH FKDQJH LQ WKH1HWKHUODQGV UHTXLUH LQVLJKWV LQWR UHJLRQDO FOLPDWH H[SHFWDWLRQV DV
ZHOODVJOREDOWUHQGV,QWKH.10,5R\DO1HWKHUODQGV0HWHRURORJLFDO,QVWLWXWHKDVSXEOLVKHGIRXU
GLIIHUHQWFOLPDWHVFHQDULRVLQWRZKLFKRXUFOLPDWHPD\GHYHORS7KHVHIRXUVFHQDULRVGLIIHULQWKHGHJUHH
RIJOREDOWHPSHUDWXUHULVHDQGWKHGHJUHHRIFKDQJHLQDWPRVSKHULFFLUFXODWLRQSDWWHUQVLQRXUUHJLRQ%\
PDNLQJDVLPSOHDVVXPSWLRQWKHLQIOXHQFHRIIXWXUHFOLPDWHRQWKHUDLOZD\IRUZLQWHUFRQGLWLRQVDQGKHDW
FDQEHTXDOLWDWLYHO\DVVHVVHG+XUNHWDO,QWKH.10,HYDOXDWHGWKH.10,¶VFHQDULRV
ZLWK WKH VWDWH RI NQRZOHGJH DW WKDW WLPH 7KH FRQFOXVLRQ ZDV WKDW WKHUH LV QR UHDVRQ WR FKDQJH WKH
.10,¶ VFHQDULRV ,PSRUWDQW FKDQJHV VLQFH WKH LQWURGXFWLRQ RI WKH.10, ¶ VFHQDULRV LQFOXGH WKH
REVHUYHGUDSLGZDUPLQJRIWKH1HWKHUODQGVDQG:HVWHUQ(XURSHWKHREVHUYHGUDSLGGHFUHDVHRIODUJHLFH
VKHHWV RQ:HVW$QWDUFWLFD DQG*UHHQODQG DQG QHZ UHVHDUFK RQ SUHFLSLWDWLRQ SDWWHUQV RQ WKH ORFDO DQG
UHJLRQDO VFDOH 7KH DVVHVVPHQW ZDV WKDW WKH FKDQJHV IDOO ODUJHO\ ZLWKLQ WKH IRXU .10,¶ VFHQDULRV
.10,
7DEOH9DOXHVIRUWKHVWHHULQJSDUDPHWHUVXVHGWRLGHQWLI\WKHIRXU.10,¶FOLPDWHVFHQDULRVIRUUHODWLYHWR
6FHQDULR *OREDOWHPSHUDWXUH
LQFUHDVHLQ
&KDQJHRIDWPRVSKHULF
FLUFXODWLRQ

* & :HDN
* & 6WURQJ
: & :HDN
: & VWURQJ
7KHLPSDFWRIFOLPDWHFKDQJHDQGZHDWKHURQUDLOZD\SHUIRUPDQFH
&OLPDWHFKDQJHHIIHFWVVXFKDVH[WUHPHZHDWKHUFRQGLWLRQVRQWKHRSHUDELOLW\RIGLIIHUHQWWUDQVSRUW
PRGHV DQG LQIUDVWUXFWXUH SHUIRUPDQFH DUH YHU\ GLIIHUHQW DQG FDQ¶W EH XQLTXHO\ GHILQHG0RUHRYHU WKH
LPSDFW RI FOLPDWH IDFWRUV GLIIHUV YHU\ PXFK EHWZHHQ JHRJUDSKLFDO ORFDWLRQV DQG WKH OHYHO RI WKH
LQIUDVWUXFWXUHGHYHORSPHQW$FRPSDUDWLYHVWXG\RI&KLQRZVN\HWDORQWKHLPSDFWRISUHGLFWHG
WHPSHUDWXUH DQG SUHFLSLWDWLRQ FKDQJHV RQ URDG LQIUDVWUXFWXUH LQ GHYHORSLQJ DQG GHYHORSHG FRXQWULHV
LOOXVWUDWHVWKDWWKHSUHVVXUHIRUGHYHORSLQJFRXQWULHVWRWUDQVIHUDVLJQLILFDQWDPRXQWRIDQQXDOH[SHQGLWXUH
WRRIIVHWWKHHIIHFWVRIFOLPDWHFKDQJHVRQURDGLQIUDVWUXFWXUHZLOOEHJUHDWHUWKDQIRUGHYHORSHGFRXQWULHV
'XLQPHLMHUDQG%RXZNQHJW KDYHGRQH UHVHDUFKRQ UDLO LQIUDVWUXFWXUH IDLOXUHVGXH WRDGYHUVH
ZHDWKHUFRQGLWLRQVLQWKH1HWKHUODQGVLQ\HDU,WDSSHDUVWKDWDSSUR[LPDWHO\RIDOOIDLOXUHV
DUHZHDWKHU UHODWHG0RVW RI WKHZHDWKHUUHODWHG IDLOXUHV DUH FDXVHGE\ KLJK WHPSHUDWXUHV LFLQJ VWRUP
DQGOLJKWQLQJ.RHWVHDQG5LHWYHOG
7KH VWXG\ RI 'REQH\ HW DO  VKRZV WKDW LQFUHDVHG LQFLGHQWV RI UDLO EXFNOHV RQ WKH 8. UDLOZD\
QHWZRUN DUH DVVRFLDWHGZLWK H[WUHPH KLJK WHPSHUDWXUHV 7KH\ FRQFOXGH WKDW DQ LQFUHDVHG IUHTXHQF\ RI
KLJKWHPSHUDWXUHJUHDWHUWKDQ&RFFXUUHQFHZLOOLQFUHDVHWUDFNEXFNOLQJDQGWKHDVVRFLDWHGFRVWVRI
1778   Irina Stipanovic Oslakovic et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1775 – 1784 
KHDWUHODWHGGHOD\VLIWKHWUDFNLVPDLQWDLQHGWRWKHFXUUHQWVWDQGDUG,WKDVEHHQDOVRVKRZQWKDWSUHVHQW
GD\DGYHUVHZHDWKHUFRQGLWLRQVFDXVHRIDOOXQSODQQHGGHOD\VRQWKH8.UDLOZD\QHWZRUN7KRUQHV
DQG'DYLV7DEOHJLYHVDQRYHUYLHZRIWKHSRWHQWLDOLPSDFWVRIFOLPDWHFKDQJHRQUDLOZD\DVVHWV
DQGUDLOZD\SHUIRUPDQFH

7KH PDLQ JRDO RI FOLPDWH FKDQJH LPSDFW DVVHVVPHQW LV WR GHWHUPLQH WKH UHODWLRQVKLSV EHWZHHQ WKH
LQWHQVLW\RIDJLYHQPHWHRURORJLFDOSDUDPHWHUDQG LQIUDVWUXFWXUHSHUIRUPDQFHSDUDPHWHUV HJREVHUYHG
GLVUXSWLRQ DQG DFFLGHQW UDWHV 7KLV DOVR LQYROYHV WKH LGHQWLILFDWLRQ RI NH\ WKUHVKROGV ZKHUH SUREOHPV
RFFXU
7R IXOO\ XQGHUVWDQG WKH LPSDFW RI FOLPDWH FKDQJH LW LV DOVRYHU\ LPSRUWDQW WR WKLQN DERXW WKH IXWXUH
WUDQVSRUW QHWZRUN DV KRZ LW ZLOO ORRN OLNH LQ  \HDUV¶ WLPH 7KH UDQJH RI FOLPDWH FKDQJH LPSDFWV
SULPDULO\GHSHQGVRQWKHYXOQHUDELOLW\RIWKHQHWZRUNZKLFKKDVEHHQFKDQJLQJGXULQJODVW\HDUV,WLV
H[SHFWHG WKDW ZLWK DQ LQFUHDVH LQ SRSXODWLRQ WUDIILF GHQVLW\ DQG YHKLFOH GHYHORSPHQW WKH QHWZRUN
EHFRPHVPRUHDQGPRUHYXOQHUDEOH-DURV]HZVNLHWDO
7DEOH5HODWLRQVKLSEHWZHHQFOLPDWHHIIHFWVDQGUDLOZD\LQIUDVWUXFWXUH
&OLPDWH)DFWRU ([SHFWHG&OLPDWH&KDQJH  ,PSDFWRQ
5DLOZD\$VVHWV
 ,PSDFWRQ
5DLOZD\
3HUIRUPDQFH
7HPSHUDWXUH +LJKWHPSHUDWXUHVDQGKHDW
ZDYHV
6XGGHQWHPSHUDWXUHFKDQJHV
,QWHQVHVXQOLJKW
 6LJQDOIDLOXUHV
7UDFNEXFNOLQJ
6ORSHILUHV
%ULGJHGHIRUPDWLRQV
2YHUKHDWLQJRIWXQQHOV
 



'HFUHDVHRI
VDIHW\



'HFUHDVHRI
DYDLODELOLW\



,QFUHDVHRI
PDLQWHQDQFH
FRVWV
3UHFLSLWDWLRQ ,QWHQVHUDLQIDOO
([WHQGHGUDLQSHULRGV
'URXJKW
 'DPDJHWRHPEDQNPHQWV
)DLOXUHRIGUDLQDJHV\VWHPV
)ORRGLQJLQWXQQHOVDQGRYHUEULGJHV
6FRXUDWEULGJHV
(DUWKZRUNVIDLOXUHV
)DVWHUSODQWJURZWKVQHZSODQWV

:LQG +LJKHUZLQGIRUFHV
&RDVWDOVWRUPVDQGVHDOHYHO
UDLVH
 'DPDJHWRLQVWDOODWLRQVFDWHQDU\
5HVWULFWLRQVGLVUXSWLRQRIWUDLQ
RSHUDWLRQGHZLULQJ
'DPDJHWRHPEDQNPHQWVDQG
HDUWKZRUNV
'HWHULRUDWLRQRIVWUXFWXUHV±EULGJHVDQG
WXQQHOVFRUURVLRQZLQGIRUFHV

/LJKWQLQJVWULNHV
DQGWKXQGHUVWRUPV
,QFUHDVHGQXPEHURI
WKXQGHUVWRUPV
 'DPDJHWRFDWHQDU\DQGVLJQDOLQJ 
&DVHVWXG\5DQGVWDGUDLOZD\QHWZRUN
3URMHFWSODQ
&OLPDWH KDV D VWURQJ HIIHFW RQ WKH SHUIRUPDQFH RI UDLOZD\ QHWZRUNV DQG LW LV H[SHFWHG WKDW WKLV
LQIOXHQFH ZLOO EH HYHQ VWURQJHU ZLWK WKH DQWLFLSDWHG FOLPDWH FKDQJH +RZHYHU WKH LPSDFW RI FOLPDWH
IDFWRUV HJ WHPSHUDWXUH VQRZ UDLQ ZLQG RQ UDLOZD\ SHUIRUPDQFH GLIIHUV EHWZHHQ JHRJUDSKLFDO
ORFDWLRQV,WUHTXLUHVDGHWDLOHGDQDO\VLVRIWKHSDUWLFXODUQHWZRUNWREHDEOHWRGHFLGHRQWKHPRVWFRVW
HIIHFWLYHLQWHUYHQWLRQPHDVXUHV7KHUHVHDUFKSURMHFW6XVWDLQDEOH0DLQWHQDQFH3ROLF\IRU,QIUDVWUXFWXUH
1HWZRUNVIRFXVHVRQWKHUDLOZD\QHWZRUNLQWKH5DQGVWDGWKHPRVWSRSXODWHGUHJLRQRIWKH1HWKHUODQGV
DQGKDVWKHIROORZLQJREMHFWLYHV
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x GHWHUPLQLQJWKHHIIHFWRIORFDOFOLPDWHFRQGLWLRQVRQWKHYXOQHUDELOLW\DQGGHWHULRUDWLRQRIWKHUDLOZD\
QHWZRUNLQWKH5DQGVWDG
x DVVHVVLQJWKHFULWLFDOLW\RILQFUHDVHGSHUIRUPDQFHIDLOXUHVRIDVVHWVJURXSVRIDVVHWVDQGORFDOSDUWVLQ
WKH5DQGVWDGUDLOZD\QHWZRUNGXHWRFOLPDWHFKDQJH
x GHYHORSLQJ FRVWHIIHFWLYH LQWHUYHQWLRQ PHDVXUHV WR DQWLFLSDWH SHUIRUPDQFH IDLOXUHV GXH WR FOLPDWH
FKDQJH


)LJ3URMHFWPHWKRGRORJ\IRUWKHDQDO\VLVRIFOLPDWHFKDQJHLQIOXHQFHRQPDLQWHQDQFHSROLF\VWUDWHJLHV
,Q RUGHU WR LQFUHDVH WKH SUDFWLFDO UHOHYDQFH RI WKH UHVHDUFK WKH SURMHFW WDVNV DUH GHYHORSHG LQ FORVH
FRRSHUDWLRQ ZLWK 3UR5DLO WKH 'XWFK UDLOZD\ QHWZRUN RSHUDWRU 7KH SURMHFW GHYHORSPHQW LV JLYHQ LQ
)LJXUH
:LWKLQWKHILUVWSKDVHRIWKHSURMHFWWZRUDLOZD\WUDFNVZHUHVHOHFWHGIRULQYHVWLJDWLRQEDVHGRQRQHRU
PRUHRIWKHIROORZLQJFULWHULD
 WKHWUDFNVKRZHGSHUIRUPDQFHIDLOXUHVGXHWRH[WUHPHZHDWKHUFRQGLWLRQVLQWKHSDVW
 WKHWUDFNUHTXLUHGDKLJKOHYHORIPDLQWHQDQFHLQWKHSDVW
 WKHWUDFNLVFULWLFDOIRUWKHQHWZRUNSHUIRUPDQFH
 FOLPDWHGDWDDUHV\VWHPDWLFDOO\FROOHFWHGIRUWKHWUDFN
7KH VHOHFWHG WUDFNV LQFOXGH WKH WUDFN EHWZHHQ8WUHFKW DQG$PVWHUGDP  NP DQG WKH WUDFN EHWZHHQ
5RWWHUGDP±7KH+DJXH±8WUHFKWNP)RUERWKWUDFNVGDWDDERXWDYDLODELOLW\LQWHUPVRIGHOD\VDQG
GLVUXSWLRQVRIWUDLQRSHUDWLRQGXUDWLRQWHFKQLFDOSUREOHPVZLWKVLJQDOOLQJFDWHQDU\GUDLQDJHV\VWHPV
VWUXFWXUHVHWFDQGZHDWKHUGDWD IURPWKHFORVHVWPHDVXUHPHQWVWDWLRQKDYHEHHQFROOHFWHG7KHSHULRG
IRUZKLFK WKHGDWDDUHFROOHFWHGGHSHQGVRQWKHDYDLODELOLW\RIWKHGDWDDQGLQWKLVFDVHZDVDWILUVW IRU
WRDQGSDUWLDOO\H[WHQGHGWR%DVHGRQWKHFROOHFWHGGDWDWKHFRUUHODWLRQEHWZHHQUDLOZD\
SHUIRUPDQFH DQG FOLPDWH GDWD IRU WKH VHFWLRQV LV HVWDEOLVKHG LQ RUGHU WR SUHGLFW WKH LPSDFW RI FOLPDWH
FKDQJH RQ UDLOZD\ SHUIRUPDQFH ,W LV LQYHVWLJDWHG WR ZKLFK H[WHQG WKH SHUIRUPDQFH RI WKH SDUWLFXODU
VHFWLRQZLOO EH DIIHFWHG E\ FOLPDWH FKDQJH LQ WKH IXWXUH ,Q7KH UHVXOWV RI WKH DQDO\VLVZLOO EH XVHG WR
LGHQWLI\ULVNVYXOQHUDELOLWLHVRIWKHUDLOZD\VHFWLRQ7KHULVNVZLOOEHFODVVLILHGDQGSULRULWLVHGLQRUGHUWR
GHYHORS VFHQDULRV IRU WKH HIIHFW RI FKDQJHGZHDWKHU FRQGLWLRQV RQ UDLOZD\ LQIUDVWUXFWXUH SHUIRUPDQFH
7KHULVNVZLOOEHTXDQWLILHGDQGWKHFRVWVRIDQLQWHUYHQWLRQVWUDWHJ\ZLWKRXWDGDSWLRQWRFOLPDWHFKDQJH
ZLOO EHGHWHUPLQHG'LIIHUHQW LQWHUYHQWLRQV VWUDWHJLHV IRU WKH DGDSWLRQRI WKH UDLOZD\ VHFWLRQ WR FOLPDWH
FKDQJHZLOOEHGHYHORSHGDQGWKHLUFRVWVZLOOEHFRPSDUHGWRWKHQRQDGDSWLRQVWUDWHJ\7KLVSDSHURQO\
IRFXVHVRQWKHFRUUHODWLRQRIFOLPDWHGDWDZLWKUDLOZD\SHUIRUPDQFH
$QDO\VLVRIGDWD
)RU WKH VHOHFWHG WUDFNV YDULRXVGDWDVHWV KDYHEHHQDQDO\VHG IRU WKHSHULRG7KHZHDWKHU
HYHQWV DUH FDWHJRUL]HG LQ OLJKWQLQJ VOLSSHU\ UDLOV GXH WR IDOOHQ OHDYHV KHDW UDLQ VWRUP DQG ZLQWHU
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FRQGLWLRQV$ILUVWDQDO\VLVRIWKHGDWDVHWVVKRZHGWKDWWKHPRVWZHDWKHUUHODWHGLQFLGHQWVRFFXUUHGGXULQJ
ZLQWHUEXWDOVRGXULQJVXPPHUZKHQZDUPWHPSHUDWXUHVDUHLQYROYHG)LJXUH7KHDQDO\VLVSURYLGHG
EHORZ LV WKHUHIRUH OLPLWHG WR ZLQWHU DQG VXPPHU UHODWHG LQFLGHQWV 7KH GDWD RQ WKH ZHDWKHUUHODWHG
LQFLGHQWV ZHUH FRPELQHG ZLWK ZHDWKHU GDWD IRU WKH SHULRG  ZKLFK ZHUH REWDLQHG IURP WKH
GDWDEDVHRIWKH.10,5R\DO'XWFK0HWHRURORJLFDO,QVWLWXWH
&OLPDWH FKDQJH VFHQDULR GDWD XVHG LQ WKLV VWXG\ DUH DOVR WDNHQ IURP.10, 7LPH VHULHV RI
WHPSHUDWXUH DUH JHQHUDWHG E\ WUDQVIRUPLQJ D WLPH VHULHV RI WHPSHUDWXUH XVLQJ D SURJUDP ZKLFK LV
SURYLGHG E\ .10, RQ WKHLU ZHEVLWH KWWSFOLPH[SNQPLQO6FHQDULRVBPRQWKO\ 7KLV WUDQVIRUPDWLRQ
FDQEHH[HFXWHGIRUWKHDYHUDJHGDLO\WHPSHUDWXUHGDLO\PLQLPXPDQGGDLO\PD[LPXPWHPSHUDWXUH


)LJ1XPEHURILQFLGHQWVFDXVHGE\ZHDWKHUHIIHFWVLQWKHSHULRGRQWUDFNV8WUHFKW$PVWHUGDPDQG5RWWHUGDP7KH
+DJXH8WUHFKW
:LQWHUFRQGLWLRQV
)URPWKHGDWDVHWIRUWKHSHULRGWKHQXPEHURILQFLGHQWVDQ\W\SHRILQIUDVWUXFWXUHIDLOXUH
DQG IRU WKH SHULRG  WKH QXPEHU RI LQFLGHQWV DQG GHOD\ PLQXWHV ZHUH DQDO\VHG ZKHUH RQH
ORFDWLRQDSSHDUHGWREHPRVWSUREOHPDWLF3UR5DLOJHRFRGHLQWKHOHQJWKRINPLQWKH$PVWHUGDP
FRXQW\ ,Q )LJ  UHODWLRQ EHWZHHQ LQFLGHQWV DQG ZLQWHU WHPSHUDWXUHV LV JLYHQ DQG LQ )LJ  UHODWLRQ
EHWZHHQLQFLGHQWVDQGVQRZIDOODSSHDUDQFHLVSUHVHQWHG
 
)LJ1XPEHURILQFLGHQWVIRU*HRFRGHNPOHQJWKIRU
WKHSHULRG
)LJ$SSHDUDQFHRILQFLGHQWVUHODWHGWRWKHDPRXQWRI
VQRZIDOOPP
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
:HDWKHUGDWDZHUHFROOHFWHGIURPWKHPHWHRURORJLFDOVWDWLRQDW6FKLSKROFORVHVWWRWKHVHOHFWHGWUDFN
VHFWLRQ)URPWKH)LJLWFDQEHVHHQWKDWWKHUHDUHWZRSHDNVZLWKWKHKLJKHVWQXPEHURILQFLGHQWV$WD
WHPSHUDWXUHRI&WKHKHDWLQJV\VWHPRIVZLWFKHVIDLOHGDQGDW&WUDFNDQGVZLWFKHVZHUHEORFNHGE\
VQRZ,Q)LJWKHGDWDDERXWVQRZIDOODUHFRUUHODWHGWRWKHLQFLGHQWDSSHDUDQFHDWWKHVHOHFWHGORFDWLRQ,W
LV LPSRUWDQW WR QRWH WKDW WKHPDMRULW\ RI WKH LQFLGHQWV XVXDOO\ KDSSHQHG DW WKH EHJLQQLQJ RIZLQWHU RU
ZKHQWKHILUVWVQRZIHOO
,Q RUGHU WR LQYHVWLJDWH KRZ IXWXUH QXPEHU RI LQFLGHQWV ZLOO FKDQJH XQGHU WKH IRXU .10, FOLPDWH
VFHQDULRVDVLPSOHWKHRUHWLFDOUHODWLRQVKLSEHWZHHQWKHFOLPDWHDW6FKLSKRO'-)DQGEDVHOLQH
LQFLGHQWV'-)ZDVXVHGEDVHGRQ$QGHUVVRQDQG&KDSPDQ
1XPEHURILQFLGHQWDW7HPS[1XPEHURIGD\SHUZLQWHUDWGDLO\PLQLPXP7HPS[  
8QGHU IXWXUH FOLPDWH WKH QXPEHURI LQFLGHQWVZLOO GHFUHDVH LQZLQWHUWLPH )LJXUH7KLV LV WKHGLUHFW
UHVXOWRIWKHLQFUHDVHRIWHPSHUDWXUHLQZLQWHUWLPHDVFDQEHVHHQIURP)LJXUH,QWKH:VFHQDULRWKH
QXPEHURI LQFLGHQWV LVHYHQKDOIRI WKH LQFLGHQWVREVHUYHGGXULQJ ,W LVQRWHZRUWK\ WKDW WKLV
DQDO\VLVLVRQO\EDVHGRQWHPSHUDWXUHDQGQRWRQVQRZIDOO+RZHYHUWKHDPRXQWRIVQRZIDOOLVDERXWWR
GHFUHDVHLQWKHVWFHQWXU\DVDUHVXOWRIFOLPDWHFKDQJHZLWKDWPRVSKHULFFRQGLWLRQVPRUHVXLWDEOHIRU
UDLQIDOO

  

)LJ )UHTXHQF\GLVWULEXWLRQRI WHPSHUDWXUH IRU EDVHOLQH DQG
WKH.10,FOLPDWHVFQHDULRVIRU&DEDXZ
)LJ3URMHFWHGQXPEHURILQFLGHQWVIRUSHULRG
EDVHGRQ.10,FOLPDWHVFHQDULRV7KHEDVHOLQHLVDOVRVKRZQ
EDVHGRQ
6XPPHUFRQGLWLRQV
7KH VDPH DQDO\VLV DV DERYH LV SUHVHQWHG IRU FRQGLWLRQV ZKHUH WKH UDLOZD\ H[SHULHQFHG SUREOHPV
EHFDXVHRIKHDW7KHSUREOHPVVHHPWREHODUJHVWDWWKHWUDFNEHWZHHQ8WUHFKWDQG5RWWHUGDP7KH+DJXH
DQG WKHUHIRUH WKH PHWHRURORJLFDO VWDWLRQ RI &DEDXZ ZDV VHOHFWHG DV FORVHVW IRU WKH FRPSDULVRQ RI
KLVWRULFDOGDWDDERXWZHDWKHUDQGUDLOZD\SHUIRUPDQFH7KHQXPEHURILQFLGHQWVIRUWHPSHUDWXUHLQWHUYDOV
RI  GHJUHHV ZHUH SORWWHG LQ )LJXUH  0RVW LQFLGHQWV RFFXU DW WKH  & LQWHUYDO DOWKRXJK WKH
LQFLGHQWVDERYH&DUHTXLWHLPSRUWDQWDVZHOO7KHLQVWDQFHVWKDWWKHPD[LPXPGDLO\WHPSHUDWXUHLV
KLJKHUWKDQ&DUHQRWDVIUHTXHQWDVWHPSHUDWXUHVEHWZHHQDQG&
)LJXUHVKRZVWKH3UREDELOLW\'HQVLW\)XQFWLRQV3')¶VIRUPD[LPXPWHPSHUDWXUHIRUWKHEDVHOLQH
VLWXDWLRQ%/DQGWKHIRXUFOLPDWHVFHQDULRVLQDQ\HDUSHULRGIURPWR,WLVFOHDUIURPWKLV
JUDSKWKDWWKHWHPSHUDWXUHLVDERXWWRULVHLQDOOIRXUVFHQDULRV7KLVZLOOKDYHDVLJQLILFDQWHIIHFWRQWKH
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QXPEHU RI LQFLGHQWV DVZHOO ,Q WKHZRUVW FDVH WKH\PD\ LQFUHDVH IURP WR MXVW RYHU  SHU  \HDU
SHULRG


)LJ1XPEHURILQFLGHQWVDVDIXQFWLRQRIWHPSHUDWXUHREVHUYHGDW&DEDXZIRU
 

)LJ )UHTXHQF\GLVWULEXWLRQRI WHPSHUDWXUH IRU EDVHOLQH DQG
WKH.10,FOLPDWHVFQHDULRVIRU&DEDXZ
)LJ3URMHFWHGQXPEHURILQFLGHQWVIRUSHULRG
EDVHGRQ.10,FOLPDWHVFHQDULRV7KHEDVHOLQHLVDOVRVKRZQ
EDVHGRQ

&RQFOXVLRQ
$OWKRXJK LW KDV EHHQ NQRZQ IRU D ZKLOH WKDW FOLPDWHUHODWHG IDFWRUV DFFRXQW IRU WKH SHUIRUPDQFH
GHYHORSPHQWRILQIUDVWUXFWXUHLWUHPDLQVGLIILFXOWIRULQIUDVWUXFWXUHPDQDJHUVWRHVWLPDWHWKHHIIHFWRIWKH
DQWLFLSDWHG FOLPDWH FKDQJH RQ LQIUDVWUXFWXUH DQG WKH FRQVHTXHQFHV IRU WKHLU GDLO\ GHFLVLRQPDNLQJ ,Q
RWKHU ZRUGV WKHPDLQ TXHVWLRQ LV LI LQIUDVWUXFWXUHPDQDJHUV VKRXOGZRUU\ DERXW FOLPDWH FKDQJH 6LQFH
ZHDWKHUFRQGLWLRQVGLIIHUYHU\PXFKEHWZHHQJHRJUDSKLFDOORFDWLRQVLWFDQEHH[SHFWHGWKDWDFKDQJHRI
WKHVH FRQGLWLRQV ZLOO KDYH ORFDOO\ GLIIHUHQW HIIHFWV DV ZHOO DQG WKHUHIRUH D GHWDLOHG DQDO\VLV RI WKH
SDUWLFXODU QHWZRUN LV UHTXLUHG ,Q WKLV SDSHU GDWD DERXW WKH DFWXDO LQIUDVWUXFWXUH SHUIRUPDQFH RI WZR
UDLOZD\ WUDFNV LQ WKH 1HWKHUODQGV DUH FRUUHODWHG ZLWK UHJLRQDO FOLPDWH GDWD LQ RUGHU WR PRGHO IXWXUH
SHUIRUPDQFH
7KHDQDO\VHVRIWRWDOQXPEHURILQFLGHQWVUHODWHGWRZHDWKHUHIIHFWVJDYHWKHLQGLFDWLRQWKDWWKHPRVW
FULWLFDOZHDWKHUHYHQWVDUHKLJKWHPSHUDWXUHVVQRZIDOODQGORZWHPSHUDWXUHV,IWKHQXPEHURILQFLGHQWV
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DUH SURMHFWHG IRU IRXU .10, FOLPDWH VFHQDULRV WR SUHGLFW IXWXUH LQFLGHQW QXPEHUV WKH WHPSHUDWXUH LV
DERXW WR ULVH IRU WKHSHULRG WR)RU WKH WZRUDLOZD\ WUDFNVXQGHU LQYHVWLJDWLRQ WKDWPHDQVDQ
RSSRVLWHHIIHFWRQWKHH[SHFWHGQXPEHURILQFLGHQWV,QZLQWHUWLPHWKHQXPEHURILQFLGHQWVZLOOGHFUHDVH
ZLWKDQLQFUHDVHLQZLQWHUWHPSHUDWXUHDQGSUREDEOHGHFUHDVHLQVQRZIDOO,WFDQEHFRQFOXGHGWKDWVLQFH
IUHH]LQJ WHPSHUDWXUHVZLOOEHH[SHULHQFHG OHVV LQ WKH IXWXUHZLQWHUPDLQWHQDQFHZLOOEH OHVV LPSRUWDQW
+RZHYHUWKHDQDO\VLVKDVDOVRLQGLFDWHGWKDWPRVWSUREOHPVRFFXUUHGGXULQJILUVWVQRZIDOOLQWKHVHDVRQ
7KDWVXJJHVWVWKDWWKHHIIHFWRIORZWHPSHUDWXUHDQGDPRXQWRIVQRZIDOOLVPRGHUDWHGE\WKHSUHSDUHGQHVV
RIWKHDJHQF\,QVXPPHUWLPHLQWKHLQFLGHQWVPD\LQFUHDVHIURPWRMXVWRYHUSHU\HDUSHULRG
+LJKHUWHPSHUDWXUHVGXHWRFOLPDWHFKDQJHVHHPWRKDYHDVLJQLILFDQWLPSDFWRQWKHUDLOQHWZRUN$FORVHU
ORRN DW WKH IDLOXUH PHFKDQLVPV ZLOO KHOS WKH LQIUDVWUXFWXUH PDQDJHU WR GHFLGH RQ FRVWHIIHFWLYH
LQWHUYHQWLRQVWRLQFUHDVHWKHFOLPDWHUREXVWQHVVRIWKHUDLOZD\QHWZRUN
$FNQRZOHGJHPHQWV
7KLV UHVHDUFK ZDV SHUIRUPHG ZLWKLQ VFLHQWLILF SURMHFWV ³6XVWDLQDEOH 0DLQWHQDQFH 3ROLF\ IRU
,QIUDVWUXFWXUH1HWZRUNVLQWKH5DQGVWDG$FOLPDWHFKDQJHSHUVSHFWLYH´VXSSRUWHGE\1:21HWKHUODQGV
2UJDQL]DWLRQIRU6FLHQWLILF5HVHDUFK
5HIHUHQFHV
$QGHUVVRQ$.	&KDSPDQ/7KHLPSDFWRIFOLPDWHFKDQJHRQZLQWHUURDGPDLQWHQDQFHDQGWUDIILFDFFLGHQWVLQ:HVW
0LGODQGV8.$FFLGHQW$QDO\VLVDQG3UHYHQWLRQ

%DNHU&-&KDSPDQ/4XLQQ$'	'REQH\.&OLPDWH&KDQJHDQGWKH5DLOZD\,QGXVWU\3URF,0HFK(3DUW&-
0HFKDQLFDO(QJLQHHULQJ6FLHQFH

%OHV7(QQHVVHU<)DGHXLOKH--)DOHPR6/LQG%0HQV05D\06DQGHUVHQ)5LVN0DQDJHPHQWIRU5RDGV
LQD&KDQJLQJ&OLPDWH'HOLYHUDEOH1U±7HFKQLFDOUHSRUW5,0$52&&SURMHFWZLWKLQ(5$1(752$'SURJUDP

%UHVVHU$+0%HUN00YDQGHQ%RUQ*-YDQ%UHH/YDQ*DDOHQ):/LJWYRHW:YDQ0LQQHQ-*:LWPHU0&+
1HWKHUODQGV(QYLURQPHQW$VVHVVPHQW$JHQF\7KHHIIHFWVRIFOLPDWHFKDQJHLQWKH1HWKHUODQGV013UHSRUWQXPEHU


&KLQRZVN\3+D\OHV&6FKZHLNHU$6WU]HSHN16WU]HSHN.6FKORVVHU$&OLPDWHFKDQJHFRPSDUDWLYHLPSDFWRQ
GHYHORSLQJDQGGHYHORSHGFRXQWULHV(QJLQHHULQJ3URMHFW2UJDQL]DWLRQ-XUQDO0DUFK

'REQH\.%DNHU&-&KDSPDQ/	4XLQQ$'7KHIXWXUHFRVWWRWKH8QLWHG.LQJGRP
VUDLOZD\QHWZRUNKHDWUHODWHG
GHOD\VDQGEXFNOHVFDXVHGE\WKHSUHGLFWHGLQFUHDVHLQKLJKVXPPHUWHPSHUDWXUHVRZLQJWRFOLPDWHFKDQJH3URFHHGLQJVRIWKH
,QVWLWXWLRQRI0HFKDQLFDO(QJLQHHUV3DUW)-RXUQDORI5DLODQG5DSLG7UDQVLW-DQXDU\YROSS

'REQH\.%DNHU&-4XLQ$'	&KDSPDQQ/4XDQWLI\LQJWKHHIIHFWVRIKLJKVXPPHUWHPSHUDWXUHVGXHWRFOLPDWH
FKDQJHRQEXFNOLQJDQGUDLOUHODWHGGHOD\VLQVRXWKHDVW.LQJGRP0HWHURORJLFDO$SSOLFDWLRQV

'XLQPHLMHU$*3	%RXZNQHJW5%HWURXZEDDUKHLG5DLOLQIUDVWUXFWXXU5HOLDELOLW\5DLO,QIUDVWUXFWXUH
3URUDLO8WUHFKW

(GZDUGV-%7KHWHPSRUDOGLVWULEXWLRQRIURDGDFFLGHQWVLQDGYHUVHZHDWKHU0HWHRURORJLFDO$SSOLFDWLRQV±
GRL6

(GZDUGV-%7KH5HODWLRQVKLS%HWZHHQ5RDG$FFLGHQW6HYHULW\DQG5HFRUGHG:HDWKHU-RXUQDORI6DIHW\5HVHDUFK
9ROXPH,VVXH:LQWHU3DJHV
1784   Irina Stipanovic Oslakovic et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1775 – 1784 

(QHL5&'ROO6.OXJ,3DUW]VFK16HGODFHN-.LHO11HVWHURYD/5XG]LNDLWH$3DSDQLNRODRX	90LWVDNLV
³9XOQHUDELOLW\RIWUDQVSRUWV\VWHPV0DLQUHSRUW7UDQVSRUW6HFWRU9XOQHUDELOLWLHV´ZLWKLQWKHUHVHDUFKSURMHFW:($7+(5
:HDWKHU([WUHPHV,PSDFWVRQ7UDQVSRUW6\VWHPVDQG+D]DUGVIRU(XURSHDQ5HJLRQVIXQGHGXQGHUWKHWKIUDPHZRUN
SURJUDPRIWKH(XURSHDQ&RPPLVVLRQ3URMHFWFRRUGLQDWRU)UDXQKRIHU,6,.DUOVUXKH

+XUNYDQGHQ%.OHLQ7DQN$/HQGHULQN*YDQ8OGHQ$YDQ2OGHQERUJK*-.DWVPDQ&YDQGHQ%ULQN+.HOOHU)
%HVVHPELQGHU-%XUJHUV*.RPHQ*+D]HOHJHU:'ULMIKRXW6.10,6FLHQWLILF5HSRUW:5.10,
&OLPDWH&KDQJH6FHQDULRVIRUWKH1HWKHUODQGV

,3&&&OLPDWH&KDQJH6\QWKHVLV5HSRUW&RQWULEXWLRQRI:RUNLQJ*URXSV,,,DQG,,,WRWKH)RXUWK$VVHVVPHQW5HSRUWRI
WKH,QWHUJRYHUQPHQWDO3DQHORQ&OLPDWH&KDQJH&RUH:ULWLQJ7HDP3DFKDXUL5.DQG5HLVLQJHU$(GV*HQHYD
6ZLW]HUODQGSS

-DURV]ZHVNL'&KDSPDQ/	3HWWV-$VVHVVLQJWKHSRWHQWLDOLPSDFWRIFOLPDWHFKDQJHRQWUDQVSRUWDWLRQWKHQHHGIRU
DQLQWHUGLVFLSOLQDU\DSSURDFK-RXUQDORI7UDQVSRUW*HRJUDSK\±

.10,.OLPDDWYHUDQGHULQJLQ1HGHUODQGDDQYXOOLQJHQRSGH.10,
VFHQDULR
V

.RHWVH0-	5LHWYHOG3*HYROJHQYDQ.OLPDDWYHUDQGHULQJYRRUGH7UDQVSRUWVHFWRU(HQ2YHU]LFKWYDQGH/LWHUDWXXU
7LMGVFKULIW9HUYRHUVZHWHQVFKDSSS±

.RHWVH0-	5LHWYHOG37KH,PSDFWRI&OLPDWH&KDQJHDQG:HDWKHURQ7UDQVSRUW$Q2YHUYLHZRI(PSLULFDO)LQGLQJV
7UDQVSRUWDWLRQ5HVHDUFK3DUW'±

/HYLlNDQJDV37XRPLQHQ$0RODULXV5.RMR+6FKDEHO-7RLYRQHQ6.HUlQHQ-/XGYLJVHQ-9DMGD$
7XRPHQYLUWD+-XJD,1XUPL35DXKDOD-5HKP)*HU]70XHKOKDXVHQ76FKZHLJKRIHU-0LFKDHOLGHV6
3DSDGDNLV0'RW]HN1*URHQHPHLMHU3([WUHPHZHDWKHULPSDFWVRQWUDQVSRUWV\VWHPV(:(173URMHFW
'HOLYHUDEOH'KWWSZZZYWWILSXEOLFDWLRQVLQGH[MVS

3DSDQLNRODRX90LWVDNLV.&KU\VRVWRPRX&7ULQNV,3DUW]VFK³,QQRYDWLYHHPHUJHQF\PDQDJHPHQWVWUDWHJLHV´
'HOLYHUDEOH'ZLWKLQWKHUHVHDUFKSURMHFW:($7+(5:HDWKHU([WUHPHV,PSDFWVRQ7UDQVSRUW6\VWHPVDQG+D]DUGVIRU
(XURSHDQ5HJLRQVIXQGHGXQGHUWKHWKIUDPHZRUNSURJUDPRIWKH(XURSHDQ&RPPLVVLRQ3URMHFWFRRUGLQDWRU)UDXQKRIHU
,6,

7KRUQHV-('DYLV%:0LWLJDWLQJWKHLPSDFWRIZHDWKHUDQGFOLPDWHRQUDLOZD\RSHUDWLRQVLQWKH8.3URFHHGLQJVRI
WKH$60(,(((-RLQW5DLO&RQIHUHQFHLQ:DVKLQJWRQ'&$SULO

